Increased expression of the anti-apoptotic protein Bcl-xL in the brain is associated with resilience to stress-induced depression-like behavior.
Clinical observations and the results of animal studies have implicated changes in neuronal survival and plasticity in both the etiology of mood disorders, especially stress-induced depression, and anti-depressant drug action. Stress may predispose individuals toward depression through down-regulation of neurogenesis and an increase in apoptosis in the brain. Substantial individual differences in vulnerability to stress are evident in humans and were found in experimental animals. Recent studies revealed an association between the brain anti-apoptotic protein B cell lymphoma like X, long variant (Bcl-xL) expression and individual differences in behavioral vulnerability to stress. The ability to increase Bcl-xL gene expression in the hippocampus in response to stress may be an important factor for determining the resistance to the development of stress-induced depression. Treatment with anti-depressant drugs may change Bcl-xL response properties. In the rat brainstem, expression of this anti-apoptotic gene becomes sensitive to swim stress during the long-term fluoxetine treatment, an effect that appeared concomitantly with the anti-depressant-like action of the drug in the forced swim test, suggesting that Bcl-xL may be a new target for depression therapy. The processes and pathways linking stress stimuli to behavior via intracellular anti-apoptotic protein are discussed here in the context of Bcl-xL functions in the mechanisms of individual differences in behavioral resilience to stress and anti-depressant-induced effects on the behavioral despair.